Introduction
Income mobility provides a short way from rags to riches. A highly mobile society can be seen as a goal in its own right, as it generates openness of society. A second, instrumental property of income mobility is that it reduces lifetime income inequality. The more mobile a society is in terms of income ranks, the more equal it is, given the annual income distribution.
With rising income concentration in many industrialized countries, top incomes have come into focus. Income concentration is measured by the share in total household income that top income fractiles receive. The U.S. saw the most pronounced increase in income concentration: the share of total household income received by the income richest percentile of the population rose from 8.9 percent in 1976 to 23.5 percent in 2007 (Piketty and Saez, 2007; Saez, 2013; Alvaredo et al., 2014) . Other Anglo-American countries saw a similar, but less pronounced increase in income concentration. Concentration in Continental European countries has increased to a lesser degree . In Germany, annual concentration has increased since the 1990s (Dell, 2011; Bach et al., 2009 Bach et al., , 2013 Bartels and Jenderny, 2014) . even when capital gains are captured by the income concept used. Detrimental effects of income concentration as described above may therefore well apply to Germany.
The remainder of the paper is organized as follows. Section 2 reviews the literature on top incomes and on income mobility. Section 3 describes: (i) the database used to assess German top income mobility, (ii) the economic income concept derived from taxable income, and (iii) the method of defining top income groups. It also gives (iv) some details on tax changes during the time period of the dataset. Section 4 presents the analysis of income mobility which analyzes (i) downward mobility out of top income fractiles and changes in mobility over time, and presents (ii) measures of individual mobility that are not dependent on the fractile size. Section 5 shows the impact of top income mobility on top income shares. Section 6 summarizes the results.
Literature

Snapshot Literature on Top Incomes
Literature on top incomes relies largely on repeated cross sections. The dominant strand of the literature constructs long-term time series of income shares of the richest top income fractiles, usually based on annual income tax records. Income concentration is defined as the share of an external income total that a given top income fractile receives. In his seminal work, Piketty (2001 constructs long-term top income and wealth share series over the twentieth century for France. The income share of the richest 1 percent of French income tax units declined during the first half of the century and did not reach it's pre-WWI level thereafter. In the U.S., top income shares followed a U-shaped pattern from 1913 to 2002, with high wage incomes driving the rising inequality during the last three decades of the century Saez, 2003, 2007) . Similar results have been found for Canada and the U.K. (Atkinson and Salverda, 2005; Atkinson, 2007; Saez and Veall, 2005, 2007) . Swedish top income shares also fell substantially over the twentieth century and increased again since the mid 1980s, primarily driven by capital gains (Roine and Waldenström, 2008 . For the Netherlands, long-term series do not suggest a recent increase in the top percentile's share (Atkinson and Salverda, 2005; Salverda and Atkinson, 2007; Salverda, 2013) . German income concentration has been comparatively high throughout the second half of the twentieth century. While earlier series suggested stable income concentration in the post-war era, top income shares have increased since the late 1990s (Dell, 2005 (Dell, , 2007 (Dell, , 2011 Bartels and Jenderny, 2014) .
Long-term series of top income shares have been constructed with a common method for more than 25 countries (see Atkinson and Piketty, 2007, 2010 ; Alvaredo et al., 2013 Alvaredo et al., , 2014 Roine and Waldenström, 2015) . In most of these countries, rising shares of the top income groups have been found since the 1980s, even though both the magnitude of the increase and the driving income sources behind it differ substantially across countries. While the U.S. experienced the strongest increase in top income shares, concentration in European countries increased to a lesser degree.
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For more recent time periods, microdata of income tax files are available for some countries. These data have two advantages over tabulated tax records. First, top income shares can be assessed directly and do not need to be calculated on the basis of distributional assumptions. Second, it is possible to conduct simulations or corrections, for example regarding the income definition or the unit of analysis. In turn, the time series provided by microdata are shorter than those based on tabulated tax records. For Germany, microdata have been used to construct a measure of gross income from the individual tax units' taxable incomes for several years between 1992 and 2005 (Bach et al., 2009 (Bach et al., , 2013 . 4 This reconstructed gross income is less dependent on the tax law than taxable income. Like the series that rely on tabulated tax statistics, these series document an increase in top income shares. In particular, the share in gross market income of the richest 0.01 percent grew by about 50 percent. The share of the richest 0.001 percent, referred to as the economic elite, more than doubled. Microdata have also been used to harmonize the original series by Dell (2011) with respect to the definition of taxable capital income, which enforces the concentration trend of the raw-data series (Bartels and Jenderny, 2014) . Several series on top income shares in Germany thus suggest a substantial rise in German income concentration since the early 1990s. Series from French microdata show a similar trend: the income share of the top percentile has increased since the late 1990s (Landais, 2008).
Literature on Income Mobility
Literature on income mobility is complicated by a diverse and not consistent set of mobility definitions (see Jäntti and Jenkins, 2015 for a recent survey). Empirical studies on intragenerational income mobility have been carried out predominantly on the basis of survey data which often consist of panel data over several decades and include detailed sociodemographic information. These surveys usually are representative for low and medium-income households and have been used to analyze mobility in these income ranges. For the intragenerational level, Burkhauser and Couch (2011) review both mobility measures and recent contributions to the literature. In particular, some of these contributions examine the degree to which annual inequality differs from inequality in average incomes over longer periods: most of the reduction in inequality takes place in the first few years, and changes in mobility over time are low.
Research on income mobility of top incomes is comparatively scarce, as panel data on high incomes are rare and often hard to obtain. On the intragenerational level, top income mobility has been analyzed for Canada, the U.S., France, and Norway (Saez and Veall, 2005, 2007; Landais, 2008; Auten and Gee, 2009; Aaberge et al., 2013; Auten et al., 2013) . All analyses use micro-level panel data of 3 Even though most of these long-term series on top incomes rely on income tax data, other data sources and income definitions have been used. Long-term top earnings series for the U.K. based on survey data show rising inequality in top earnings since the late 1970s (Atkinson and Voitchovsky, 2011) .
4 Bach et al. (2009 Bach et al. ( , 2013 use an integrated dataset that relies on both income tax files and population survey data. income tax returns. The Norwegian data are the most extensive and span the years from 1967 to 2011. The Canadian data span the years from 1982 to 2000. The French data cover the period from 1998 to 2004. For the U.S., two different data sources are used. The first analysis looks at the two years 1996 and 2005 (Auten and Gee, 2009 ). The second analysis uses panel data on income tax returns from 1987 to 2010 (Auten et al., 2013) .
The existing analyses of top income mobility predominantly use two methods. First, top income shares of annual incomes are compared with top income shares of permanent incomes. Permanent incomes are defined as average incomes over a certain period of time. This method assesses the impact of income mobility on income concentration and has been applied to Canadian and Norwegian data (Saez and Veall, 2005, 2007; Aaberge et al., 2013) . For both Canada and Norway, concentration of annual incomes and permanent incomes over three years (Canada and Norway) and five years (Canada) show little differences. In particular, the intertemporal patterns of income concentration of annual and permanent incomes closely correspond.
The second mobility measure used in the top income literature is the probability of remaining in a given annual top income fractile after a given period of time. For Canada, France, and the U.S., this probability has been compared over time and for periods of different lengths. The two former analyses find relatively stable probabilities of remaining in the top 0.1 percent after one, two, and three years: for Canada, the probabilities are roughly 60 percent, 50 percent, and 40-50 percent; and for France, 65-69 percent, 50 percent, and 40 percent. For the U.S., the probabilities of remaining in the richest 1 percent, the richest 0.1 percent, and the richest 0.01 percent after nine years are 38.1 percent, 27.0 percent, and 23.4 percent (Auten and Gee, 2009 ). Shorter time periods were analyzed for the richest percentile between 1991 and 2009 (Auten et al., 2013) . There, the persistence after one year ranges predominantly between 60 percent and 70 percent. After two and three years, persistence ranges roughly around 50 percent and 40 percent, respectively. However, the U.S. results are not directly comparable to the Canadian and French results. In the first analysis (Auten and Gee, 2009) , the time period is much longer in the U.S. case. In the second analysis (Auten et al., 2013) , probabilities of remaining in the top percentile are conditional on survival in the previous periods which results in lower probabilities after two or more years. The only comparable figure is the probability to stay in the top percentile after one year, which is higher in Canada (around 80 percent) than in the U.S. For Germany, survival in the top quintile has been analyzed by Merz and Zwick (2008) , who use panel data of individual income tax files between 2001 and 2003 to examine differences in mobility between self-employed persons and wage earners. About 21 percent of the top quintile members persist after two years. However, Merz and Zwick (2008) do not look at mobility in higher top income fractiles.
The existing empirical literature on German top income shares above the top quintile thus relies on cross-sectional tax data (Dell, 2005 (Dell, , 2007 (Dell, , 2011 Bach et al., 2009 Bach et al., , 2013 Bartels and Jenderny, 2014) . I contribute to the current debate by using panel data on personal income tax returns on the micro level to explore the income mobility of top income recipients. First, in order to assess the extent and stability of income mobility between the fractiles, I analyze probabilities to stay after several time periods, as has been done for Canada, France, and the U.S. To control for the statistical effect that persistence in small fractiles is lower than persistence in large fractiles, I extend the analysis to mobility between equally-sized subgroups, and mobility in ranks. Second, I explore the impact that inter-fractile mobility has on income concentration as measured by top income shares. (Destatis) . For each tax unit, the data contain all tax-relevant information for each of the six years. A tax unit can be either a single person or a married couple. In Germany, filing an income tax return is mandatory for entrepreneurs, self-employed persons, and recipients of other non-wage income above certain thresholds. Filing is not mandatory but favorable for other high and medium and some low-income tax units. Tax units with incomes above the mean are therefore overrepresented both among income tax filers and in the sample population. 5 Unlike the cross-sectional income tax data, the panel dataset is balanced and thus contains only tax units that filed a return in all six years. Not included are thus tax units that started filing after 2001 or stopped filing before 2006. Amongst top taxpayers, who usually have a significant share of non-wage income, tax units are unlikely to stop filing. Exceptions, however, are possible because of death, migration, or marriage. If two single tax units marry, one of them loses the tax ID, which then drops from the panel completely.
Out of that restricted population, the sample contains 5 percent of all income tax filers, that are weighted to match the panel population. This results in an unweighted total of 928,993 tax units and a weighted total of about 18.5 million tax units. However, the sample contains 85 percent of all high-income filers, defined as tax units whose average annual gross taxable income (GTI) exceeds 150,000€. This high-income group represents only 1.5 percent of weighted observations (286, 199) , but it corresponds to 26 percent of unweighted observations (243,260). Thus, high-income tax units are highly oversampled, which provides a reliable basis for the analysis of income concentration. Sampling strata are regions (federal states), assessment type (single/married couple), main income source (business/wage/ other), and average annual GTI as well as the GTI's coefficient of variation. As each tax unit is observed in all six years, sampling weights are constant for all years. The TPP contains detailed information on seven income types: wage income, three types of entrepreneurial income, capital income (defined as interest and dividends), income from renting and leasing, and other income, including pensions. Capital income below a certain allowance 6 is not taxable and therefore not reported in the majority of the respective files. Capital gains are only partly included, and only in the period of realization.
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The TPP covers the years 2001-06. This was a period of several tax reforms and huge changes in overall inequality in Germany, both of which may have an impact on the results. The top marginal tax rate was reduced from 51 percent to 48.5 percent in 2001, to 45 percent in 2004, and to 42 percent in 2005. In 2007, a new highest tax bracket with a much higher threshold income was introduced. In this tax bracket, the top marginal tax rate was raised again to 45 percent. For top income recipients, it was thus most favorable to realize incomes in 2005 and 2006. In both years, incomes are indeed more concentrated in the top fractiles (see Table  B .1 in Appendix B). During the data period, only the year 2002 is neither a pre-reform nor a post-reform year. In addition to these tax rate changes, overall inequality of incomes in Germany increased substantially from 1999 to 2005, primarily due to growing inequality in labor incomes. This has been documented in several studies. 8 The data period is thus a period of growing labor income inequality and several tax reforms. Taxable incomes reported in the data are likely to reflect both developments.
Income Concept and Definition of Top Fractiles
This paper's mobility analysis is framed in terms of gross income, while the database reports taxable income. Mobility in taxable income does not necessarily coincide with mobility in gross income. Taxable income depends on the annual tax schedule whose changes might have different impacts on different tax units. I therefore construct a measure of economic gross income (EGI) from taxable income. Following Bach et al. (2013) , I define EGI as gross income before taxes, including all observable tax-exempt income as well as transfers. Tax-exempt income includes all allowances, tax-exempt dividends, 9 and a portion of pensions. Wage income includes the employees' social security contributions, but not the 6 The allowance varied between 1370€ and 1550€ per person over the data period. 7 Capital gains from selling a business enterprise have high allowances under certain circumstances, but are nonetheless documented in the data. Capital gains from financial assets were tax-exempt until 2008, if the assets had been held for a minimum period of one year. These capital gains are not documented in the data. Another special case are capital gains from selling shares of a corporation, if the tax unit owns at least 1 percent of the corporation's capital (usually shares of closely held corporations). These capital gains were always taxable to some degree and are therefore documented in the data. Capital gains from real estate are tax-exempt if the estate has been held for more than ten years and then are not documented in the data either.
8 From 1999 to 2005, the Gini coefficient of equivalent net income rose by about 4 percentage points in West Germany and by about 3 percentage points in East Germany. Growing unemployment and the Hartz labor market reforms (since 2003) have been suggested as main driving factors. Both have triggered low-pay employment which produced growing wage and income inequality at the bottom of the distribution . The relative importance of the main channels of the inequality increase has been assessed based on estimating conterfactual income distributions that hold some factors constant. The main factors found in this analysis are labor income inequality and changes in both employment outcomes and the tax system (Biewen and Juhasz, 2012) . 9 The data include two kinds of dividends.The first kind is reported as gross dividends before firm-level taxation. The second kind is reported as dividends net of firm-level taxation. I adjust the latter kind and include gross dividends before firm-level taxation in EGI.
employers' contributions.
10 Realized capital gains, although partly included in the dataset, are excluded in the mobility analysis in Section 4: the available data on capital gains include mainly capital gains due to retirement, that is, the sale or closure of a business. These capital gains are highly transitory, and they are observable in the cross-sectional tax data as such. The interesting information that panel data can provide is the evolution of incomes that are not obviously transitory. However, for the distributional analysis, I compare results including and excluding realized, documented capital gains, as capital gains reflect a considerable part of total income. In order to control for inflation, all income components are deflated to 2001 prices using the German consumer price index. Several issues cannot be addressed by this definition of gross income:
1. Capital income below the annual allowance cannot be included. As this paper deals with incomes at the top of the distribution, this should not seriously affect the results. 2. Unrealized capital gains, which would be a less transitory income component than realized capital gains, cannot be included. Imputed rents for homeowners cannot be taken into account either. Unrealized capital gains would most likely increase observed concentration. Imputed rents could be a more relevant income component in the middle of the income distribution. 3. The construction of gross income relies on taxable income. Thus, tax evasion and avoidance can be an issue: (a) Gross income cannot be fully determined, and observed income concentration is thus biased. If relative risk aversion declines with income size, the top fractile members underreport more and observed income concentration is too low. 11 To mitigate this bias, I correct gross income in cases of high negative incomes from renting and leasing: these losses can be offset against positive income from other sources and have been a predominant loophole. Therefore, I disregard losses above certain thresholds as they are likely to reflect tax planning rather than true income losses.
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(b) The correlation of taxable income with true gross income is likely to be unstable over the data period because changes in tax law may have provoked behavioral responses. The two most important changes affected the top tax rate and the possibilities of loss deduction. Both may have induced taxable income responses. Changes in the top tax rate might be a driving factor for higher income concentration in years with low top tax rates. Annual income mobility should not be affected as long as the taxable income elasticity depends monotonously on the income level. By contrast, income concentration is likely to be affected if the taxable income elasticity is not constant over all income levels. The annual bias depends on the direction of the policy change. Concentration in permanent incomes will be less affected, but the equalizing effect of permanent incomes in comparison to annual incomes will be overstated. Changes in loss deduction rules could result in lower income concentration in years with more generous deduction possibilities. In the first three years of the data period, accounting rules for the deduction of losses were more rigid than later on. Losses are likely to be distorted by tax avoidance and the change therein. This might lead to an overstatement of the mobility of high-income tax units. Top income groups are defined with respect to the external population total of potential taxpayers. 13 The number of tax units that belong to each top income group is thus defined with respect to the aggregate population, not with respect to the sample population. Considered are the richest 10 percent, 5 percent, 1 percent, 0.1 percent, and 0.01 percent fractiles. Note that the unit of analysis is the tax unit. Thus, the analysis mixes singles and couples, with different numbers of dependent children, without corrections for the household size.
14 Top income group members are defined as the N richest tax units in the database whose aggregated weight adds up to the respective number of potential taxpayers. As described in Section 3.1, there is some panel attrition as the panel is balanced. However, attrition at the top does not seem to differ systematically across fractiles. I therefore adjust panel weights for the portion of missing observations at the top, which can be derived from comparisons with annual statistics and cross-sectional micro data (see Appendix A for details).
Mobility Analysis
Stability of Annual Top Income Groups
Three issues of top income mobility are related to this analysis. First, if the income elite is not stable, concentration is less problematic from a normative point of view. Second, if mobility has changed over time, the increase in top income shares that was found for many countries may have been offset by an increase in mobility. Third, if mobility is present, annual income concentration overstates 13 As tax data usually do not include the whole population, fractile sizes have to be determined using an external population total. This procedure was first used by Kuznets (1953) . It was brought back to life by Piketty (2001 and has been widely used in subsequent research. Potential taxpayers are defined as all singles or married couples over the age of 20. The aggregate of potential taxpayers is computed on the basis of population statistics.
14 The unit of analysis differs across the pertinent literature and depends on the characteristics of the tax system. In general, the impact of the unit of analysis on assessed top income shares depends on the joint distribution of income over the spouses. Household and individual based series, however, empirically follow each other closely (Atkinson et al., 2011, pp. 15 f.) . In the German case, pooled income of spouses is less concentrated than individual income (Bach et al., 2009). permanent income concentration. Section 4 relates to the first two issues. The impact on income concentration will be addressed in Section 5.
A frequent notion of top income mobility is the extent to which annual top income fractiles are stable in terms of member units. This mobility itself may have changed over time: then, the top fractiles' rising annual income shares may reflect rising income volatility rather than rising concentration in permanent incomes. This issue has been addressed in the literature by comparing the probability of remaining in a given fractile after a fixed period of time for different starting periods (Saez and Veall, 2005, 2007; Landais, 2008; Auten et al., 2013) . For brevity, I will refer to this probability as persistence rate. Figure 1 shows persistence rates after one year and after three years for all top income fractiles starting with the top 5 percent. Persistence rates after three years are not conditional on survival in the second year. After one year, the top 5 percent and the top 1 percent show stable persistence rates, whereas persistence in the top 0. Unlike the former analyses, persistence over two and more periods is defined conditional on survival in all years in between in the U.S. case. All three analyses find rather stable persistence rates over time (Saez and Veall, 2005, 2007; Landais, 2008; Auten et al., 2013) . For the top 0.1 percent fractile, German persistence rates are around 70 percent after one year for all years after 2001, and around 58 percent after three years. For both time lags, the German figures exceed persistence in the Canadian top 0.1 percent, which is roughly 60 percent after one year and 40-50 percent after three years (Saez and Veall, 2005, 2007) . 15 French persistence rates in the top 0.1 percent fractile are roughly 65-69 percent after one year 16 and 40 percent after three years (Landais, 2008) . The French figures for the top 0.1 percent after one year are thus similar to the German results. After three years, the German top 0.1 percent are clearly less mobile than the French top 0.1 percent. Persistence in the U.S. top percentile after one year is typically 60-70 percent, which is well below the corresponding German value of about 77 percent. 17 The German data thus show top income mobility of comparable magnitude to France after one year. For longer time lags and compared with the U.S. and Canada, German figures show less mobility. German results confirm the previous findings that mobility between top fractiles is generally stable. This result strengthens the finding that income concentration increased in Germany since the 1990s (Bach et al., 2009 (Bach et al., , 2013 Dell, 2011; Bartels and Jenderny, 2014) , as the increase in annual concentration does not seem to be offset by an increase in income mobility.
Both the persistence in top income groups and its change over time are mainly concerned with the reliability of annually measured top income shares and their evolution over time. However, a third, rather normative issue often arises within this analytical framework: the highest top income quantiles typically display greater downward mobility in the sense that persistence rates decrease in smaller top fractiles. 18 This has been put in a normative context, implying that tax units at the top were especially prone to losing their relative position in later periods, and therefore annual income concentration did not matter in a normative way. 19 However, this interpretation does not take into account that persistence rates decrease mechanically towards the top because the fractile sizes decrease. Consider a random member of the annual 0.01 percent and a random member of the annual 1 percent of a given year. Suppose that both tax units suffer the same loss in income ranks. The tax unit in the annual 0.01 percent is more likely to leave its fractile, because the group is smaller. Hence, a lower persistence rate in the topmost groups does not imply a higher mobility in terms of income ranks. It is therefore not suitable for any normative conclusions. In order to assess whether the members of the topmost groups move far away in terms of income ranks, I
suggest two complementary analyses in Section 4.2: I compare the downward mobility between top income groups of the same size, and I compare the volatility of individual annual ranks across top income groups.
Group Size Independent Mobility Comparisons
To judge whether the richest groups are more often subject to downward mobility, we have to compare their downward mobility with the downward mobility in lower income groups of comparable size. In Table 1 , the top 1 percent, the top 0.1 percent, and the top 0.01 percent fractiles are divided into deciles. The tenth decile of each fractile equals the whole next higher fractile. The first three columns refer to deciles of the annual fractiles 2001. They show the unconditional persistence rate above the same decile's threshold after 5 years, in 2006. In each of the three fractiles, members of the highest decile are less likely to move downwards than members of the lower deciles. The fourth, fifth, and sixth columns of Table 1 show the same analysis for fractiles defined on three-year averages of EGI. They report the persistence rate above the decile threshold from the average income 2001-03 to the average income 2004-06. As in the annual case, the members of the richest deciles are less likely to move downwards than the remaining fractile members. If we take group sizes into account, the top of the distribution is thus clearly less mobile than comparable groups with lower incomes. Hence, annual changes of top income fractile members do not correspond to higher downward mobility at the top, but are a consequence of the small sizes of the top fractiles. Rank statistics are a second mobility indicator that is independent of the fractile size. In the persistence analysis, the impact of a given rank change depends on the fractile size: at the very top, it might lead to mobility across several income fractile thresholds, whereas in a lower income range, it would not result in any fractile change. I therefore propose a measure of absolute rank changes to compare mobility across fractiles. For two points in time, the degree of rank changes for each tax unit could be measured by the coefficient of correlation between the two ranks. As the panel data provide six annual distributions, I assess the degree of rank changes for each tax unit using its individual standard deviation of annual ranks (ir-std): For each tax unit, the standard deviation of its annual income ranks ri,t is constructed. Ranks are defined with respect to the annual panel population, using the panel weights. This standard deviation serves as an individual distance measure to describe the rank movement of a given individual. In contrast to transitions between fractiles, the ir-std does not depend on the fractile size and includes the rank changes over all six periods. Figure 2 shows the distribution of this measure of individual rank changes by top income fractile. Boxes in the graphic show the P25, P50, and P75 percentile points of ir-std at a log scale. Whiskers correspond to the P5 and P95 percentile points. Black lozenges show the fractile size. White circles show the mean value of ir-std. The table shows the corresponding figures. Fractiles are defined by permanent income over six years. While the mean of 20 In a two-period framework, the Spearman correlation coefficient is widely used as a measure of rank correlation. D'Agostino and Dardanoni (2009) axiomatically derive a rank mobility index that provides a complete preorder of rank mobility between subgroups of a population. Their index coincides with the Spearman correlation coefficient up to a monotonic transformation when applied to the whole population. In a two-period framework, the general form of their index would apply to the ir-std used in this paper. The ir-std would then measure the individual contribution to overall mobility. individual standard deviations does not show a clear trend in the three richest fractiles, P05, P25, P50, and P75 decline towards the top.
The ir-std of three thirds of the top 0.01 percent did not exceed 8470 ranks. The standard deviation of half of the top 0.01 percent did not exceed 2093 ranks, which is well below the fractile's size. The comparatively high mean value of the ir-std distribution is thus driven by few fractile members. Results are similar for the other top fractiles: P50 is clearly below the fractile's size for all reported top income groups. Hence, rank volatility clearly decreases with income and is low for the vast majority of tax units at the top.
Mobility between annual top income fractiles thus seems to be driven primarily by these groups' tiny sizes, where small rank changes can induce large mobility between the fractiles. If group size is eliminated as driving factor, members of top fractiles are less mobile in terms of income ranks than members of lower income fractiles. The observed inter-fractile mobility hence reflects tiny group sizes rather than high turnover inside the income and power elite. However, looking at the annual share of top income quantiles might still be misleading because annual top fractiles do consist of different persons each year. How does the observed exchange between top income groups impact on top income shares?
Distribution Analysis
If tax units move between annual top income groups, annual income concentration is higher than concentration in permanent incomes over several years. This reduction in inequality with increasing time horizon was first analyzed by Shorrocks (1978) and has come to be known as the Shorrocks effect. If permanent income is seen as a more reliable welfare indicator than annual income, annual income concentration exaggerates the normatively relevant concentration. In this section, the distributional effects of using permanent income instead of annual income to derive top income shares are explored. Top income shares are measured for two conceptions of income: permanent income and annual income. Permanent income is defined as each tax unit's average income over six years. Permanent top income shares refer to fractiles defined on this permanent income. Annual top income shares are derived without using the panel structure and correspond to counter-factual concentration over six years if there had been no mobility: for each of the six years, a cross-sectional analysis is conducted. Then, the resulting six measurements of a given fractile's threshold and mean income are averaged. According to this approach, a given tax unit may belong to different income fractiles in different years. The effect of income mobility is defined as the difference between average concentration in annual incomes and concentration in permanent incomes over the same period.
21 Table 2 reports income thresholds, average incomes, and income shares for the top income fractiles. Results for the annual income concept are compared to results for the permanent income concept. The first three columns refer to EGI without capital gains, the second three columns refer to EGI including capital gains. 22 In the first column, fractiles are defined on permanent income without capital gains. In the second column, fractiles are defined on annual income without capital gains. The third column shows the relative difference between the two concepts, in percent of the annual concept's result. The next three columns show the same results for EGI including capital gains. The first panel of Table 2 shows 22 Note that realized capital gains were excluded in the mobility analysis of the previous sections, as they are a volatile income component that can be corrected for in annual data. The distributional analysis in this section reports results for EGI including and excluding realized capital gains, as far as they can be reconstructed from the database. For details on reported and not reported realized capital gains, see footnote 7. For convenience, I will refer to realized taxable capital gains as capital gains. f Difference between annual and permanent result (%), percentage defined with respect to averaged annual results.
g Adjusted PHI: primary household income as reported in German national accounts, net of employers' SSC and including monetary social transfers.
Source: Own computation based on TPP 2001-06, German consumer price index, German national accounts (Destatis, 2014a,c). income thresholds for top income groups. The relative difference between the annual and the average income concept increases with income size, in both EGI conceptions (including and excluding capital gains). The top percentile's threshold income is hardly affected. Without capital gains, it decreases by 2.6 percent when permanent income is used. The top 0.01 percent fractile's threshold decreases by 9.2 percent. When capital gains are included, the relative differences slightly decrease. The second and third panels of Table 2 show EGI means and top income shares for all fractiles. Top income shares refer to the average income aggregate of adjusted primary household income (PHI) between 2001 and 2006. 23 As the shares of both the average annual income concept and the permanent income concept share the same denominator, the relative reduction in mean incomes corresponds to the relative reduction in top income shares. The equalizing effect on top income shares is moderate in size. Without capital gains, using the permanent income concept decreases the income share of the top 1 percent by 4.9 percent. The share of the top 0.01 percent decreases by 10.8 percent. Hence, even in the topmost fractile about 90 percent of cross-sectional concentration persists in permanent income over six years. When capital gains are included, the relative differences increase to 5.3 percent for the top 1 percent, and 13.8 percent for the top 0.01 percent.
To compare the equalizing effect for different period lengths and across time, the same analysis was conducted for rolling three-year subperiods (2001/03, 2002/ 04, 2003/05, and 2004/06) . (Saez and Veall, 2005, 2007; Aaberge et al., 2013) . For both countries, permanent top income shares correspond closely to annual shares. For Norway, also the corresponding average annual shares are available. The comparison of the German and the Norwegian equalizing effects is, however, complicated by two issues. First, during the period analyzed in this paper, two Norwegian tax reforms had a substantial impact on annual income concentration and hence on the equalizing effect. Second, it is a matter of debate whether the relative reduction in top income shares due to mobility should be compared across 23 PHI as reported in German national accounts (Destatis, 2014c) , net of employers' SSC and including monetary social transfers to match the EGI definition in Section 3.2. Note that this income total includes monetary social transfers (mostly pensions). It therefore exceeds the external total used by Dell (2007) . Adjusted PHI is close to the income total that Bach et al. (2013) derive using an integrated database that includes households that do not file income tax returns. See Appendix 
Source:
Own computation based on TPP 2001-06, German consumer price index, German national accounts (Destatis, 2014a,c) .
countries: if cross-sectional inequality is low, small changes in relative incomes lead to large relative reductions in top income shares (Aaberge and Mogstad, 2014) . Aaberge et al. (2013) therefore propose the absolute reduction in top income shares (TIM curve) as a measure for the equalization of permanent income. I compared German and Norwegian equalizing effects both using the TIM curve and in relative terms (see Appendix Table A. 3). German mobility in the years 2001-06 is fairly low compared with Norwegian mobility during the same period in both mobility concepts. It is, however, more comparable to Norwegian figures in earlier decades. The distribution analysis thus confirmed Canadian and Norwegian results that permanent income concentration closely corresponds to annual concentration. Quantitative comparisons of the equalizing effect are not straightforward, but suggest that the Norwegian equalizing effect exceeds the German effect.
Conclusion
In this paper, income mobility among top income recipients and its effect on income concentration in Germany was analyzed. A comprehensive gross income measure (EGI) was constructed from panel data of income tax files on the micro level. The extent of income mobility was analyzed with respect to three dimensions: (i) persistence in annual top income fractiles and its development over time, (ii) mobility measures that do not depend on the fractiles' sizes: persistence in equallysized groups and the scale of annual rank changes, and (iii) the impact of top income mobility on income concentration as measured by top income shares.
(i) Persistence rates after one and after three years in top income fractiles are in general somewhat higher than Canadian, French, and U.S. results. After one year, German persistence rates are of comparable magnitude to those observed in France for the top 0.1 percent. Persistence is fairly stable across the observed period. Hence, rising income concentration does not seem to be offset by an increase in income mobility. (ii) In order to compare downward mobility across the distribution, persistence was assessed for deciles of the top income fractiles. It was shown that the high annual turnover in the topmost fractiles is driven by the tiny group sizes. Given the group size, members of the top fractiles are less downward mobile than less rich units. The persistence analysis was complemented by rank analysis. For each tax unit, the standard deviation of its individual annual ranks (ir-std) was computed as an individual distance measure of the changes between the six annual ranks. The distribution of ir-std was then evaluated by income fractile. The bulk of the top income fractiles' members have fairly stable ranks across the years. At least half of the members of each top income group show standard deviations of individual ranks that are below the group's size. The median fractile member in terms of rank mobility thus never moves far away, even if the fractile threshold is crossed. (iii) The distributional impact of top income mobility was assessed by comparing annual and permanent income concentration. The effect of income mobility on income concentration was measured by the relative reduction in top income shares when shares are assessed on permanent income, compared with averaged annual results over the same period. The analysis was conducted for rolling three-year periods and for the whole data period of six years. Results were presented for EGI including and excluding capital gains. In general, cross-sectional concentration and permanent concentration closely correspond. Over the six-year period, the share of the top 0.01 percent decreases by 10.8 percent in the series without capital gains. By contrast, for the top 1 percent the effect does not exceed 5 percent. The impact of mobility on income concentration is thus moderate and driven by the topmost fractile groups. The increase in income concentration since the 1990s documented in the literature (Bach et al., 2009 (Bach et al., , 2013 Dell, 2011; Bartels and Jenderny, 2014 ) is thus unlikely to be offset by high or even rising income mobility. Instead, it most likely reflects a true rise in the income share of the top income groups, which may impact on society in several ways. The rise in inequality contrasts with preferences for an equal income distribution. If high incomes come along with political power, this power is likely to increase. Finally, a rise in the income share at the top reduces the benefits of economic growth to the remaining population. Taxation of income and wealth at the top is likely to be a a driving factor of income concentration. Since German top tax rates are low compared with the late 1990s and the wealth tax was abolished, German income concentration may well keep rising. Its impacts on society may therefore gain urgency in the future.
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